Introduction
Argemone mexicana (Papaveraceae) is a spiny herbaceous annual plant that grows mainly in subtropical countries. It is widely used in folk medicine to alleviate several ailments especially for its analgesic effects (Capasso et al., 1997) . Chemical investigations of this plant have revealed the presence of alkaloids (Hussain et al., 1983; Nakkady et al., 1988) , amino acids (Dinda et al., 1986) , phenolics (Harborne et al., 1983) and fatty acids (Gunstone et al., 1977) . Recently, fifteen alkaloids have been isolated from the same species by our group; some with anti-HIV activity (Chang et al., 2003) . Our continuous search for bioactive constituents from Formosan Papaveraceae plants as well as the diverse biological activities of benzophenanthridine and benzylisoquinoline type alkaloids (Capasso et al., 1997 ; Chang et al., 2003; Krane et al., 1984; Chen et al., 1997; Kim et al., 1999; Shin et al., 1999; Tanaka et al., 2001 ) has motivated us to continue the study of this species. In this communication, we report the isolation of two benzophenanthridine-type alkaloids, N-demethyloxy-0939Ð5075/2003/0700Ð0521 $ 06.00 " 2003 Verlag der Zeitschrift für Naturforschung, Tübingen · www.znaturforsch.com · D sanguinarine (1) and pancorine (2); three benzylisoquinoline-type alkaloids, (+)-argenaxine (3), (+)-higenamine (4), and (+)-reticuline (5). Alkaloid 1 is a new compound, and 3 was isolated for the first time from a natural source, which we named (+)-argenaxine. In addition, six known compounds were isolated and identified, viz. α-tocopherol (6), phytol (7), stigma-4-en-3,6-diene (8), adenine (9), adenosine (10), and isorhamnetin-3-O--d-glucopyranoside (11). All compounds were identified on the basis of their chemical characters and spectral data especially NMR. Some of isolated alkaloids were subjected to cytotoxic assay against human nasopharyngeal carcinoma (HONE-1) and human gastric cancer (NUGC) cell lines.
Results and Discussion
Compound 1 gave an orange color with Dragendorff's reagent indicating its alkaloidal nature and its EIMS revealed a molecular ion peak [M] + at m/z 333 corresponding to the molecular formula C 19 H 11 NO 5 . The double bond equivalence was calculated as 15. The IR spectrum of 1 showed an absorption band at 1665 cm Ð1 indicating the presence of amide carbonyl (Pandey et al., 1979) . The 1 H NMR showed six aromatic protons and two methylenedioxy groups at δ 6.11 and 6.30 (each 2H, s), suggesting the presence of benzophenanthridine nucleus (Krane et al.,1984) . The NOESY spectrum (Fig. 2) showed two peaks between δ 7.14 (1H, s, H-4) and δ 7.55 (1H, d, J = 8.8 Hz, H-5) and between δ 7.65 (1H, d, J = 8.8 Hz, H-12) and δ 7.82 (1H, d, J = 8.8 Hz, H-6), indicating that the two methylenedioxy groups were attached to C-2/C-3 and C-9/C-10. Comparing the NMR data of 1 with those of oxysanguinarine (Williams et al., 1993) , it was found that they are similar except for the disappearance of the signal attributed to Nmethyl group. Based on the results mentioned above, it was concluded that 1 is N-demethyloxysanguinarine.
The EIMS of 3 revealed a [MÐH 2 O] + ion at m/z 339 corresponding to the molecular formula C 20 H 23 NO 5 , and the UV absorption at 225 and 285 nm, suggesting the presence of an aromatic alkaloid with an attached alcoholic group. In the aromatic region, the 1 H NMR showed an AB pattern at δ 6.95 (1H, d, J = 8.5 Hz, H-5Ј) and δ 7.03 (1H, d, J = 8.5 Hz, H-6Ј), and two aromatic proton singlets at δ 6.76 (H-5) and 6.82 (H-8). The spectral data of 3 suggested the presence of a benzylisoquinoline nucleus with a methylenedioxy group as indicated by a signal at δ 5.93 (2H, s) and two methoxyl groups as evidenced from the two singlets at δ 3.82 and 3.86 (each 3H, s). The methylenedioxy group was most likely located on the aromatic ring at positions C-6 and C-7, thus allowing H-5 and H-8 to be para-located. The presence of hydroxymethyl group was deduced from the two spin-coupled doublets at δ 4.86, 4.79 (each d, J = 11.5 Hz, CH 2 OH). All spectral data of 3 were consistent with the reported values (Hanaoka et al., 1983) . The above data confirmed that 3 has the structure of 1,2,3,4-tetrahydro-1-(2-hydroxymethyl-3,4-dimethoxyphenyl-methyl)-6,7-methylenedioxyisoquinoline. Although 3 was previously synthesized (Hanaoka et al., 1983) , this is the first detection of this alkaloid in a natural source. We named it (+)-argenaxine. It could be an intermediate in the biogenesis pathway of protoberberine-type alkaloids.
Furthermore, alkaloids 2 (Krane et al., 1984) , 4 (Xu and Lin, 1999), 5 Castro et al., 1985) , 6 (Mozawa et al., 2000) , 7 (Bjornland et al.,1989 ), 8 (Itokawa et al., 1973 , 9 (Kawahara et al.,1992) , 10 (Chen et al., 1997) , and 11 (Harborne and Mabry, 1982) were identified by direct comparison of their physical and spectral data with the literature values.
Moreover, some isolated alkaloids of our current and previous (Chang et al., 2003) investigation were evaluated for their cytotoxicity to human nasopharyngeal carcinoma (HONE-1) and human gastric cancer (NUGC) cell lines (Table I) . Alkaloid 12 was found to be active against NUGC cell line, while 13 inhibited both types. Alkaloid 3 showed moderate activity against NUGC cell line.
Experimental
General experimental procedures for instrumentation, plant information, source of alkaloids, and preliminary fractionation, see Chang et al. (2003) . 
Extraction and isolation
The air-dried whole plants (1.5 kg) of A. mexicana were extracted repeatedly with MeOH (20 l ¥ 5) at room temperature, and concentrated in vacuo to yield a dark residue (310 g). The MeOH extract showed cytotoxic activity. The residue was dissolved in H 2 OÐMeOH (5:1 v/v) mixture (1.5 l) then successively extracted with CHCl 3 (1.5 l ¥ 3) and then with n-BuOH (1.5 l ¥ 3) till exhaustion. Each extract was separately concentrated in vacuo to yield CHCl 3 (48.3 g) and n-BuOH (14.7 g) residues. The CHCl 3 extract was subjected to column chromatography on Si gel with a gradient solvent system of n-hexaneÐ trans 7, 11, Colorless oil, UV λ max (EtOH) nm (log ε), 210 -4-en-3,6-dione (8) Colorless needles 11H, m, H-11, 12a, 14, 15a, 16a, 17, 20, 22) 13 C-NMR (100 MHz, CDCl 3 ) : δ 11.7 (C-29), 11.9 (C-18), 17.3 (C-19), 18.5 (C-21), 18.6 (C-27), 19.2 (C-26), 20.7 (C-11), 22.9 (C-28), 23.8 (C-15), 25.8 (C-23), 27.8 (C-16), 28.9 (C-25), 33.6 (C-22), 33.7 (C-2), 33.9 (C-10), 35.3 (C-20), 35.8 (C-1), 38.9 (C-8), 39.6 (C-12), 42.3 (C-13), 45.6 (C-24) , 46.5 (C-7), 50.7 (C-9), 55.5 (C-14), 56.4 (C-17), 125.2 (C-4), 160.8 (C-5), 199.2 (C-3), 201.9 (C-6) 
Stigma

Biological assays
The compounds isolated from A. mexicana were tested against two human cancer cell lines, Hone-1 (nasopharyngeal carcinoma) and NUGC (human gastric cancer cells) [The cell lines were deposited in the National Health Research Institute, Taipei, Taiwan, with deposit no. 60259 and 60621, respectively]. Cell lines were maintained in Dulbecco's modified Eagle's medium (Gibco) supplemented with 10% fetal calf serum (Gibco). Cultures were established in 96-well plates for 24 h. After a 72-h exposure to the test compounds (50 µg/ml each), the percentage of cell viability was determined using the MTS [3-(4,5-methylthiazol-2-yl)-5-(3-carboxy-methoxyphenyl)-2-(4-sulfenyl)-2H-tetrazolium, inner salt] colorimetric assay. Actinomycin D (100%~98% inhibition at the concentration of 50 µg/ml) was used as a positive control, according to a previously described procedure (Malich et al., 1997) 
